Purpose The International Classification of Human Functioning Disability and Health (ICF) provides insight into functional health status in patients with whiplashassociated disorders (WAD). In the assessment of functional limitations in patients with WAD, there are several condition-specific questionnaires available. Estimation of the true relationship between the separate constructs of the ICF is only possible if the items of the salient questionnaires measure exactly the constructs of interest, while not simultaneously measuring other constructs of the model. This study aimed to develop a condition specific and clinically relevant and usable instrument for patients with WAD that measures activity limitations and participation restrictions, as defined by the ICF framework. Methods Item generation consisted of (1) a semi-structured interview which was conducted among 69 WAD patients; (2) a Delphi study involving 13 health professionals experienced in the assessment of patients with WAD; (3) a literature search for items from self-assessment questionnaires for neck pain. Results A 35-item condition-specific self-assessment questionnaire for patients with WAD was developed. This new questionnaire measures purely activity limitations and participation restrictions according to the ICF and is based on patients' opinions and expert opinions. Conclusion The whiplash activity and participation list tends to measure clinically relevant activity limitations and participation restrictions in WAD patients.
with WAD [5] . The International Classification of Human Functioning Disability and Health (ICF) seems to provide such a framework [5] . The ICF contains three main constructs (components) of health: body functions and structures, activity and participation and their respective opposites. Personal factors and environmental factors are additional components of the ICF [5] .
Understanding of functioning and health in WAD requires an appreciation of the interrelationship between clinically relevant constructs and additional components [6] . Estimation of the true relationship between separate constructs is only possible if the items of the salient questionnaires measure the constructs purely, while not simultaneously measuring other constructs of the model [6] . A self-administrated questionnaire is favorable in both health assessment and outcome measurement [7] . A selfadministrated, condition-specific instrument should meet the following criteria: (1) the instrument is developed within a conceptual framework, in this case the ICF; (2) the instrument measures exactly the constructs of interest; (3) the measure should have a good content and construct validity; (4) the instrument is clinically applicable and acceptable, both for patients and health professionals [8] .
In the assessment of patients with WAD, there are several condition-specific questionnaires available [9] [10] [11] [12] [13] [14] [15] . While the clinometric properties of these questionnaires have been studied in patients with neck pain, their validity, specifically for assessing activity and participation in WAD, has not been established. Existing questionnaires do not meet the above-mentioned second and third criteria, as they measure multiple domains of the ICF and do not include a representative spectrum of restrictions deemed to be important by WAD patients [7] . The neck disability index (NDI), for instance, contains four items on impairments, and six items on activity/participation [16] . The whiplash disability questionnaire (WDQ) contains four functions, six items on activity/participation, and three items on personal factors. All existing questionnaires on WAD provide a sum score. The sum scores are based on the sub scores in several domains of the ICF. Estimation of the true relationship between separate constructs is only possible if the items of the salient questionnaires measure the constructs purely, while not simultaneously measuring other constructs of the model. It is, therefore, difficult to make inferences on the relationship between impairments, activity limitations/participation restrictions and personal factors.
As a consequence, there has, until now, been no condition-specific instrument available by which activity limitations and participation restrictions could be assessed in patients with WAD, without contamination of other ICF domains [2] . Until now, clinicians and researchers had to rely on generic disability measures, which are often not sufficiently comprehensive and have less discriminative capacities [15] . Therefore, there is a need for a conditionspecific questionnaire that measures solely the constructs of activity and participation.
When developing a condition-specific questionnaire, the development process should be based both on patients' perceptions, experiences, and opinions, as well as on experts' opinions and experiences [8] .
This study aimed to develop a condition specific and clinically relevant and usable instrument for patients with WAD that measures activity limitations and participation restrictions, as defined by the ICF framework.
Methods
A new condition-specific self-assessment questionnaire for patients with WAD, measuring activity and participation (WAL), was developed. Item collection was established via three main separate yet interlinked procedures: (1) items were obtained via patients with WAD; (2) items were obtained via experts in the field of diagnosis and treatment of patients with WAD; and (3) selected items were compared with existing questionnaires aiming to measure perceptions of activity limitations and/or participation restrictions in patients with neck pain or WAD.
Items obtained from the patients were combined with the items obtained via the experts, and compared with items from the existing questionnaires. In order to assess the feasibility of the WAL, we performed a pilot study (Fig. 1 ).
Procedure 1: Item collection via patients with WAD
Patients with sub-acute or chronic WAD provided demographic data, and completed the NDI and the neck Bournemouth questionnaire (NBQ). NDI and NBQ scores were compared with existing databases.
For the development of the new questionnaire, items were selected based on replies to the adapted version of the McMaster Toronto arthritis patient preference disability questionnaire (MACTAR) [17] . The MACTAR is a semistructured interview. It provides insight into problems of physical function that really matter to patients [18] . It was used in all patients as part of a routine assessment in clinical practice, in rehabilitation centres and in primary care settings. Each patient was asked to identify a maximum of ten of the most problematic activities or participation restrictions that he/she experienced due to WAD. Subsequently, the patients were asked to rate the activities according to their importance, and to score the level of limitation of each item on a numerical rating scale from 0 to 10. Inclusion of patients was continued until saturation of new items was established. All patients signed for informed consent.
After completion of item collection, all items obtained by the MACTAR that did not match with the definitions of activity limitations or participation restriction, were removed from the list. The remaining items were then linked to the ICF according to established linking rules of Cieza et al. [19] , by three of the authors (MSch, MSt, PS) during a consensus meeting. A priori, the decision was made to include all items mentioned by 10 % or more of all participating patients.
The study was approved by the Medical Ethics Committee of the University Medical Center Utrecht.
Procedure 2: Item collection via experts
Using an electronic mail survey [20] , a three-round Delphi study was conducted among physiotherapists, physiatrists, and occupational therapists. Prior to the first round of the Delphi study, seven physiotherapists and two occupational therapists who were not involved in de Delphi study, made a selection of all ICF activities and participation items that could be relevant for patients with WAD. These experts in the field of WAD were asked to rate all chosen items on a 5-point Likert scale. All items scored with a median Likert score of 3 or higher, were included and used in the first Delphi round (153 items).
Potential participants of the Delphi study were recruited via the professional networks of the authors. Inclusion criteria were (1) professional background as a physiatrist, physiotherapist, or occupational therapist; (2) more than 5 years of clinical experience in the diagnosis and treatment of WAD patients; (3) treatment of at least three new WAD patients a month; and (4) ability and willingness to respond to the electronic mail survey for each Delphi round within 4 weeks.
Round 1 of the Delphi study
In the first round, the aims of the Delphi study were explained and information on the experts was collected. The experts were asked to select items that were relevant for measuring activities and participation WAD patients. Selection was done by clicking on ''yes, this item is relevant'', or clicking on ''no, this item is not relevant''. The number of items to be selected was not a priori limited. Experts were given the opportunity to suggest additional items. The level of in-and exclusion for round 2 was a priori set at 80 % agreement among the experts, i.e., items were included in the list.
Round 2 of the Delphi study
In the second round, the experts were provided with their own scores and the group score. The scores were coded for the sake of anonymity. Experts were then asked to assess the importance of the selected items of round 1. A 7-point Likert scale (1, not important; 7, most important) was used. In addition, participants were given the opportunity to select a maximum of ten items out of the residual items which did not reach agreement in the first round (\80 %) to still add to the third round. Prior to round 2, it was decided that items were to be included when more than 80 % of the experts scored 5 or more on the Likert scale.
Round 3 of the Delphi study
The coded scores and the group scores (median and range) and the concept item list, were sent to the experts, who were asked to indicate, using ''yes'' or ''no'', which of the items absolutely had to be included in the questionnaire. There was no restriction as to number of items that could be selected, but experts were asked to weight their decisions based on the following criteria: (1) all questionnaire items must be relevant for measuring problem perceptions in activities and participation by WAD patients; (2) the questionnaire must be applicable in clinical practice, especially in respect to decision making; (3) the questionnaire must be clinically relevant and acceptable, for both patients and professionals. In addition, the experts were asked to indicate which scoring system would be the most appropriate for the items specifically and for the questionnaire as a whole.
Procedure 3: Literature search
Results of both item collections (via patients and experts) were compared with those of existing questionnaires that include items that assess activity limitations and/or participation restrictions. This comparison was done to examine whether there were items lacking in the concept questionnaire (WAL). A literature search was performed in MedLine, Cinahl, and EMBASE.
Pilot study
In a pilot study, patients were asked to complete the WAL and to appreciate the questionnaire. Patients rated the individual items in terms of relevance to their daily living and clarity using a 0-10 scale, and their appreciation on the whole questionnaire, with respect to wording, clarity, and layout.
Results
Procedure 1: 69 patients participated in the study, 53 women (77 %) and 16 men (23 %), median age 42 (range 21-68) ( Table 1 ). Mean and range of the NDI scores of our sample were slightly higher than reference data [21] [22] [23] .
Mean range of the NBQ scores were not different from reference data [24] (Table 1) . In all collected MACTAR registration forms, 178 activity limitations or participation restrictions were mentioned. After grouping, rewording, and linking to the ICF, 132 items remained. Of these 132 items, all items suggested by 10 % or more of all participating patients were included in the concept list (Table 2) . Items with nearly a 10 % score were only included if they scored high with the experts. Procedure 2: twenty-five experts were invited to participate and 18 responded to the invitation, 13 of which met the inclusion criteria and agreed to participate (8 physical therapists, 3 occupational therapists, and 2 physiatrists). The characteristics of the experts are described in Table 3 . All experts participated in all three rounds of the Delphi study.
Based on the 80 % agreement level, 65 items were included during the first round of the Delphi study. No extra items were added to the list by the participants. As a result of round 2, 23 items were included. In round 3, one item was chosen by \20 % of the experts and was consequently removed, leaving 22 items.
Four suggestions for the questionnaire-scoring system were put forward. Five experts suggested a 5-point Likert scale, three experts suggested a 7-point Likert scale, and four suggested an 11-point Likert scale while one suggested a visual analogue scale (VAS).
Procedure 3: thirteen self-administered questionnaires that are used for the clinical assessment or evaluation of patients with neck pain, were found. Eight questionnaires [the extended Aberdeen spine pain scale (APS) [9] , NBQ [10] , cervical spine outcome questionnaire (CSOQ) [11] , Copenhagen neck functional disability scale (CNFDS) [25] , current perceived health 42 profile (CPH42) [12] , NDI [13] , sickness impact profile (SIP) [14] , and the WDQ] [15] , were selected by three authors (MSch, MSt, PS), based on full text articles, and after judging the original questionnaires. This selection was compared with the selection of self-assessment questionnaires by Nordin et al. [7] . Two questionnaires reported by Nordin et al. (problem elicitation technique, and VAS) were not included in this study, because they do not contain a fixed number of activity limitations and/or participation restrictions. In a consensus meeting with three of the authors (MSch, MSt, PS), questionnaire items which seem to measure activity limitations and/or participation restrictions, were selected, using the ICF linking rules [23] . Twenty-six activity limitations and/or participation restrictions were selected from literature and compared with the results of procedure 1 and procedure 2 (see Table 2 ). Compared to this list of activity limitations and participation restrictions suggested by experts and by patients, no new items were found in the screened eight questionnaires.
The items suggested by patients (28) and experts (22) were combined and reworded in the language that was applied by the patients. Double items (15) were removed. This resulted in a 35-item questionnaire. A scoring system for the WAL was chosen based on suggestions of the experts, and was also based on the ICF severity score (0, no problem; 1, mild problem; 2, moderate problem; 3, severe problem; 4, complete problem).
Pilot study: 13 patients with WAD were invited to participate. Ten (77 %) agreed to participate (8 women, 2 men). Median age was 42.5 (range 27-60). The questionnaire was found to be relevant and understandable to these patients. The mean score for relevance of the individual items was 7.3 out of 10 (range 5.1-9.2), and the mean score for comprehensibility of the separate items was 8.7 (range 7.7-9.2). The mean score of the general appreciation of the total questionnaire was 7.8 (range 6-10), and the score for the instruction of the questionnaire was 6.8 (range 4.0-8.0). The mean appreciation of the scoring method was 7.3 (range 2-10). In response to the results of the pilot study, some minor revisions were made in the wording of the items and the instruction.
Discussion
The aim of this study was to develop a condition-specific questionnaire for WAD patients, which measures activity limitations and participation restrictions, in accordance with the ICF.
In literature, there is an on-going discussion concerning the use of diagnostic instruments that are based on a theoretical framework, i.e., the ICF. Existing questionnaires for WAD are not primarily based on the ICF. If a questionnaire is not primarily based on the ICF, it is difficult to compare components of functioning and health, like ''impairments'' versus ''activity limitations''. This new questionnaire has a potential advantage over existing questionnaires because the instrument is developed within the conceptual framework, and measures the constructs of the framework purely.
The WAL was based on expert opinions, patients' experiences, and on existing questionnaires, meaning that it WAD whiplash-associated disorders has face and content validity. The WAL is condition-specific, is framed within the ICF and is clinically applicable (brevity and simplicity). The ICF allows clinicians to comprehensively describe and categorize functioning and disability in a systematic and standardized way. An instrument that uses the ICF as conceptual framework allows clinicians to assess severity of the health problem and facilitates clinical reasoning [5] . Our study does have its limitations though. Firstly, all the patients who participated in this study followed regular treatment programs for physiotherapy, which might have been of influence on the suggested items they provided. And, it is unknown whether the sample in our study is representative for the population of patients with WAD, as we did not check clinical characteristics of patients who refused to participate in our study. There is possibly some selection bias. In addition, patients' suggestions were based on MACTAR data. Clinicians should be adequately trained on how to use the MACTAR correctly. In our study, we did not check the level of experience with the MACTAR. A different use of the MACTAR can lead to biased data. The MACTAR is normally used and validated for other types of conditions. A parallel study, however, showed the appropriateness of the methodology [22, 23] . Furthermore, we used a Delphi method to obtain expert opinions. The success of such a strategy rests on characteristics of the experts. We did not use sound criteria for the assessment of the participants' level of expertise. In the Delphi study, the cut-off point for including items was set at 10 %, which is arbitrary. To our knowledge no methodological criteria are available concerning decision making in item selection in relation to the development of a questionnaire. It is worthwhile to develop such criteria.
Prior to using the WAL in practice it has to be validated in a representative sample of the population. Therefore, the next steps in the development of this instrument are to evaluate its reproducibility and construct validity, both cross-sectional and longitudinal, and to estimate the minimally important change score.
In conclusion, the WAL measures activity limitations and participation restrictions in patients with WAD. The WAL is a first step in the development of a clinically applicable instrument. Further research must focus on the validation and generalizability of this questionnaire. 
